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is about 100 times its dilution air back-
ground concentration, this error is neg-
ligible. However, if an emission con-
centration expected at the standard is 
similar to its background concentra-
tion, this error could be significant. If 
this error might affect your ability to 
show that your engines comply with 
applicable standards, we recommend 
that you remove background emissions 
from dilution air by HEPA filtration, 
chemical adsorption, or catalytic 

scrubbing. You might also consider 
using a partial-flow dilution technique 
such as a bag mini-diluter, which uses 
purified air as the dilution air. 

(d) The following is an example of 
using the flow-weighted mean fraction 
of dilution air in diluted exhaust, 
x̄dil/exh, and the total mass of back-
ground emissions calculated using the 
total flow of diluted exhaust, ndexh, as 
described in § 1065.650(c): 

m x mbkgnd dil/exh bkgnddexh= ⋅ Eq. 1065.667-1

m = M x nbkgnddexh bkgnd dexh⋅ ⋅ Eq. 1065.667-2

Example: 
MNOx = 46.0055 g/mol 
x̄bkgnd = 0.05 μmol/mol = 0.05·10¥6 mol/mol 
ndexh = 23280.5 mol 

x̄dil/exh = 0.843 mol/mol 
mbkgndNOxdexh = 46.0055·0.05·10¥6·23280.5 
mbkgndNOxdexh = 0.0536 g 
mbkgndNOx = 0.843 · 0.0536 

mbkgndNOx = 0.0452 g 

(e) The following is an example of 
using the fraction of dilution air in di-
luted exhaust, xdil/exh, and the mass rate 
of background emissions calculated 
using the flow rate of diluted exhaust, 
ṅdexh, as described in § 1065.650(c): 

� �m x mbkgnd dil/exh bkgnddexh= ⋅ Eq. 1065.667-3

� �m = M x nbkgnddexh bkgnd dexh⋅ ⋅ Eq. 1065.667-4

Example: 
MNOx = 46.0055 g/mol 
xbkgnd = 0.05 μmol/mol = 0.05·10¥6 mol/mol 
ṅdexh = 23280.5 mol/s 
xdil/exh = 0.843 mol/mol 
ṁbkgndNOxdexh = 36.0055·0.05·10¥6 · 23280.5 
ṁbkgndNOXdexh = 0.0536 g/hr 
ṁbkgndNOx = 0.843 · 0.0536 
ṁbkgndNOx = 0.0452 g/hr 

[73 FR 59339, Oct. 8, 2008, as amended at 75 FR 
23055, Apr. 30, 2010] 

§ 1065.670 NOX intake-air humidity 
and temperature corrections. 

See the standard-setting part to de-
termine if you may correct NOX emis-
sions for the effects of intake-air hu-
midity or temperature. Use the NOX in-
take-air humidity and temperature 
corrections specified in the standard- 
setting part instead of the NOX intake- 
air humidity correction specified in 

this part 1065. If the standard-setting 
part does not prohibit correcting NOX 
emissions for intake-air humidity ac-
cording to this part 1065, first apply 
any NOX corrections for background 
emissions and water removal from the 
exhaust sample, then correct NOX con-
centrations for intake-air humidity. 
You may use a time-weighted mean 
combustion air humidity to calculate 
this correction if your combustion air 
humidity remains within a tolerance of 
±0.0025 mol/mol of the mean value over 
the test interval. For intake-air hu-
midity correction, use one of the fol-
lowing approaches: 

(a) For compression-ignition engines, 
correct for intake-air humidity using 
the following equation: 
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x x xNOxcor NOxuncor H20= ⋅ ⋅ +( )9 953 0 832. . Eq. 1065.670-1

Example: 

xNOxuncor = 700.5 μmol/mol 
xH2O = 0.022 mol/mol 
xNOxcor = 700.5 · (9.953 · 0.022 + 0.832) 

xNOxcor = 736.2 μmol/mol 

(b) For spark-ignition engines, cor-
rect for intake-air humidity using the 
following equation: 

x x xNOxcor NOxuncor H20= ⋅ ⋅ +( )18 840 0 68094. . Eq. 1065.670-2

Example: 
xNOxuncor = 154.7 μmol/mol 
xH2O = 0.022 mol/mol 
xNOxcor = 154.7 · (18.840 · 0.022 + 0.68094) 
xNOxcor = 169.5 μmol/mol 

(c) Develop your own correction, 
based on good engineering judgment. 

[75 FR 23056, Apr. 30, 2010] 

§ 1065.672 Drift correction. 
(a) Scope and frequency. Perform the 

calculations in this section to deter-
mine if gas analyzer drift invalidates 
the results of a test interval. If drift 
does not invalidate the results of a test 
interval, correct that test interval’s 
gas analyzer responses for drift accord-
ing to this section. Use the drift-cor-
rected gas analyzer responses in all 
subsequent emission calculations. Note 
that the acceptable threshold for gas 
analyzer drift over a test interval is 
specified in § 1065.550 for both labora-
tory testing and field testing. 

(b) Correction principles. The calcula-
tions in this section utilize a gas ana-
lyzer’s responses to reference zero and 
span concentrations of analytical 
gases, as determined sometime before 

and after a test interval. The calcula-
tions correct the gas analyzer’s re-
sponses that were recorded during a 
test interval. The correction is based 
on an analyzer’s mean responses to ref-
erence zero and span gases, and it is 
based on the reference concentrations 
of the zero and span gases themselves. 
Validate and correct for drift as fol-
lows: 

(c) Drift validation. After applying all 
the other corrections—except drift cor-
rection—to all the gas analyzer signals, 
calculate brake-specific emissions ac-
cording to § 1065.650. Then correct all 
gas analyzer signals for drift according 
to this section. Recalculate brake-spe-
cific emissions using all of the drift- 
corrected gas analyzer signals. Vali-
date and report the brake-specific 
emission results before and after drift 
correction according to § 1065.550. 

(d) Drift correction. Correct all gas an-
alyzer signals as follows: 

(1) Correct each recorded concentra-
tion, xi, for continuous sampling or for 
batch sampling, x̄. 

(2) Correct for drift using the fol-
lowing equation: 

Where: 

xidriftcorrected = concentration corrected for drift. 

xrefzero = reference concentration of the zero 
gas, which is usually zero unless known to 
be otherwise. 

VerDate Mar<15>2010 10:27 Aug 12, 2011 Jkt 223176 PO 00000 Frm 00727 Fmt 8010 Sfmt 8010 Y:\SGML\223176.XXX 223176 E
R

30
A

P
10

.0
95

<
/M

A
T

H
>

E
R

30
A

P
10

.0
96

<
/M

A
T

H
>

E
R

24
F

E
09

.0
05

<
/G

P
H

>

er
ow

e 
on

 D
S

K
5C

LS
3C

1P
R

O
D

 w
ith

 C
F

R


		Superintendent of Documents
	2014-08-19T07:52:26-0400
	US GPO, Washington, DC 20401
	Superintendent of Documents
	GPO attests that this document has not been altered since it was disseminated by GPO




